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(54) DEVICE AND METHOD FOR IMAGE DISPLAY AND COMPUTER PROGRAM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device and a method for realizing 
image display preventing illegal copy generation by rephotographing of an 
image. 

SOLUTION: Display processes which are made different in a display style 
on a time base or in a space, concretely, displays of, e.g. RGB and RGBY 
are switched are adopted. When an image after the display process is 
performed is photographed with a video camera and reproduced, a flicker 
wherein different colors are alternately displayed is displayed in the case 
the image is switched on the time base, or color unevenness is displayed 
when the image is switched in the space (display area), so that it is hard to 
view the Image. The change of colors is hardly recognized in normal naked- 
eye observation, but securely reflected on a camera-photographed image 
and the quality of a reproduced image of the photographed image is 
degraded to effectively prevent image data from illegally being copied or 
redistributed. 
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1 13, 3^580nm (:^y>— ^) (Z) jB?:^3t^ili:^]-r -SUfefiafeffiO) Y :f P 

i^x'J?^ 1 1 5^^L. ±i^Lfc 

(A) RG BlCcfc-S*^— 

(B) RG B YlCj;-g>*^— 

[0 0 6 0] El4^#.^.LT^^^ilJ-e2 0(Da^:^>£^^y^^T||^T-r-5^ 
iZ-Dl^X^mir^o m^lZ^-t^ylZ^ (A) RG BlCcfc'S*^— J5J:1^ 

(B) RGBYiCcfc-s*^ —m^^^m^m^mmmiztj} y ^ ;^TiitT-r ^ » 

[006 1] B#Fb1 t O— t 1 fcfcurii, RG BfCj:-!)*^— B#Pb1 t 1 



~t2lCfcL^-Cli. RGB YlCc);-5>*^— B^fel t 2 ~ t 3 ICfcUrii, 
[0062]C<D«i:^(C, R G B^^^SSt R G B Y^^^S^^^^'^Slj-e^Tl'^. 

[0 0 6 3] $t>»::s iii^a*Til^l^J:oT2 0<Z>a^:^ii^t;]y#^-C||^T 

a^M1^^2 0(D^igtlCE^L. ia^mi^3 O UZfcLNTI*. (A) RGBClcfc 
a^^H^TL. ii|^0it3 O 2(CfcL^TI±. (B) RGBYlCcki)*^ 

[0 0 6 4] C0)a^^S^3^5l^r^i. AFBl(D@(C(ii*lM'£j:a^3{)^Tt>+LTL> 

^J:5fcm^^A<. t*•x:t■*>^lc^Ht^$;|^fcii^^|cfcL^T. -^ij^li*. 112 

[0065] Ca)J:5l^. *fgBJ<Z>®^a*^ST'l*. 04, 0 5lZ:gi-r^^ 
[0066] Z<DJzolZ^ *f§B^(D®^a^|^gl~<fc'5)®^^^ftlSICj: 

tifeil^fcifllllcJSIiJfe ^ 1±Tti y jX^-iJ: ^ d <!: ^^Simtti y , Ji^iii^cDII^ 
[0 0 6 7] gl6(i, *ilB^<Diij^a^^a<Dti/3fe^^-r:^P':/^St:-fe-5o 

7^—" ^lA^aiSI II*. RGB*^— -$1 ^tJ0yg^$IJ^SlJ5 1 2(CA 

^-r-So ^jm^Lmmus i 21*. ^toig^^tifc^y^^t:^^, 0!i;^i**iii4 

[0 0 6 8] (A) RGB(Ccfe^*7— ^^^Hfr-r-Sli^tt. ir — ^ tij :tl SB 5 

1 5lcRGBiI-§-U^;Ki^i±i*L> f^— ^m:^3gU5i 5(i, A:^dRGB<I-^ 



5 2 OlCRGB^fe^^^gglt-r-So 

[0 0 6 9] -:^r. (B) RGB Y|C«fe-S*^— a^^H^T-r-Sii-^l*. A*R 
GB<i-^(7)RGBY^-^-^(D^i^^Z!iS$7^— -$1^1^555 1 SlZ^l^Xmmr^o 

[0 0 7 0] m7iz^^9!kmizmm-t^}v^:j<pT^yzf'r—zf)vmi&m'^^-to 

mi omits RGB#{i-^A«8 e-V hT^— ^ (0~2 5 5) ICcfcor#fife$;K 
■Ct^^^^(D^■efey. (R, G. B) = (O. O. O) (2 5 5. 2 5 5. 
2 5 5) I^X-O^mmz^LXs RGBY^m^<0jjM.'&WL^Ltz7—:^)l^tL 

[007 1] -T—^m^^S 1 3(i, ll7(C^-r^^7" — ^;U5 1 4^JifflL 
T. A*7^— (R, G. B) izmm-t^mtim (R. G, B. Y) 
^i6f-ai:^fi (R. G. B. Y) ^^—^liitlU5^5lZliit^Ls "r^^mti 
SB 5 1 5 Its RGB Y^I-^IZJJ^DT^Pixx'i?^ 5 1 6 OD R G B Y#7''P vx 

<P^'^mW^itX7s<7 'J — >5 2 OIZRGB Y^S-feOli-^^^Jt-r-So 
[0 0 7 2] gl6l::^-r^— '$'IE^SB5 1 31*, ^^7^— :?^U5 1 4. 7^—^ 

[0 0 7 3] ElSlC^-rJ^aiC, A*<i^7 8 1l*. RGB#8 t*«V h<i#<!: 
LXXti^^s ^i^^—yjl^5 1 4^*&3N^L^c-?t^ U 7 O 1 IzXtl^H^tt 
i»lZs ^m^lZSsiJii^ir^-\zly<7^ 7 2 2. 7 2 3.7 2 4 (CA:^ ^^L-So 

[0 0 7 4] > ^ 'J <b lis A^fli (R. G. B) # 8 h K UX t L 

r. m^itm7 ^mmLxmmLtz^—zf)\^^m^m^'iLXs a^ti (r. g. 

B. Y) ^8\iy b^tatiT^o :!^=Ef) 7 O M}^h>tiiti^^tz iR, G. B. 
Y) #8 e-V Kli. ^felCj^tfr-r-S-bU^^ 7 2 1- 7 2 4fCtt5:^D$4X'S„ 

[0075] -bu^ ^72 1-7241*. M^ommh^i^itmi^^om^jm 

^^n-lz^-^KM^m^lz^iit^Xs :t')iyi-)l^<OXtim (R. G. B). 

7"— 3?^;u^^^;|xfc (R. G. B. Y) (Dl^-TM^^m^iiitiLs %-'&<OZfa 

vx^^ 7 3 1 ~7 3 4A<-bU'j7^ 7 2 1 ~7 2 4 t>ai;^ $;tx-S O 2 5 5 

[0 0 7 6] taiSs m^AWixm^^m^jm^^m-^its y ly—j^mi^Lxm^m 

-^^O. 1 (D2fit(©<i:*»f)AMC/d:^J:5lC^yg;^;}^li*J:^,^„ ^tzs ^m^lz 

[00 7 7] gi9(c, 5t:^B^<7)®^a^^MicfcMt-i)t:oy^;^$ij^sisa)iitT-r 

-S (A) RGBCCcfc-g)*^— fcJ:Lf^ (B) R G B Y IC J:^* ^— S^<D 

2 oa)^8iafl)iis;i{i#ift^«aS3? p— ^^"To 



[0 0 7 8] Xt^'v^^s 1 0 1 icfcLNT. ^^^>^46 btif.^ U 

X-r'>:^S1 0 2(wfct^-C. R G B Y^^^l^^fcliR G B Ya^^DfPel-efe^ 
[0 0 7 9] — X7^»:;:/S 1 O ZlZiSl^X. RGB Y^^MlgifeJcl^RG 

[0 0 8 0] ±ai(Z)MlCj;y. B#FB1$lll±fe.-i)L^I*^F^±-ea*^^^m^i:t> 

Lmn^mif^iLtymm.mmiz'Di^xmmr^o ' 

[0 0 8 2] m^mi3^Lmn(omsb^^^^is^tii^skmmmiz'Di^x^ gii o 

ab^t^o m^=-i^*^L/^^— X*. -^a^li. gli o (a) <Z)®^80 1 

^) ±IcaS:-r-5)o -IJ'J^li, ^1 (a) izijk^ (1). (-1) (^^—-$1® (1) 

0mwi(D^iz±i^LfzRGBYiz^^m^±f$.iskm'^mn-r^. 
[0 0 8 4] -yj^ m^f-mt^L^misbi^Ajtzm^ii^i^mtii-r^m'^it, mtbih 

o^ihWLiskmiz^ y , Ttcom^m^coy v—K=r—^ d v i t^^=r—^ p n 



[0 0 8 5] -:f5. ±5&(Diii o (a) izTjk-rm^mti^Lmisbjh^^&mmmt 

mti^m^tLX. 7s'r:^y <f'7y^ (Steganography) 7.^iS/<f'7 

(Steganography) (i, mumm'^mmp^izmL^tyi$.mx'$>^j ^ nimmm 

[0 0 8 6] -iSWiCli. -^J:^!*. ©^^^(©^^^(Dfii^^-re'y htt^® 

[0087] mo (b) iii^8 o 2ic:X^ti^ [a] ^Jiib 

[0 0 8 8] ^i*fi<i^cm^igA>Lit^(Dffito3^^^*>,*:i;:^ai«ia(cotNT. m 

^#MLTmBJ-r'5o ®1 1 (±. ^^F01$l!^±(CfcL^T. ±3^(0 (A) RGB/Zj: 
-5*^— i3J;U^ (B) RGB YlC<fc-§>*^— a^a)2 0<Z)MS^^y^ 

[0 0 8 9] i!)®i^^lt/?fet"'S:7U— Am<i-ea)=&:7u— 

mz^-DXTT^rzLtt^-^mx^^o mt^m^ (y) t^mm^ (cbs.u*cr) 

RGB<i-^i:(D>^lSli, ^J^(**JsiTa>^l::«fco-C^$H^o 

y = 0. 2999R+0. 587G + 0. 114B 
Cr=0. 713 (R-y) +128 
Cb = 0. 564 (B— y) +128 

[0 0 9 0] ilB^lcfclt^ [y] (ilSJgii-^M^^UHiFiEOJRGB Y 

COY (Hfe) <t:l*m^j:-5>o mi llc^-Tcfcaic. Aa)D#FBliSS3ilcj^;t:,r 

(A) RG BlCjc-g)*^— fcxfcll^ (B) RGB Y(C<fc^*^— a^a)2 
[009 1] CCDcfca'fefeM^i-^- (Cb^fcliCr) (Z)^^btt. (A) RGBfC 



^^id^p—^T^s (B) RGB YlZj:^*^— ^^(0 2oa)iUlSfl)^y 

[0 0 9 2] Hi 21*. ^m±. -ruib-^munmztii^x^ ±m(o ca) r 

G BICJ;^*^— fcj:t/ (B) RGBY lZ^^ti^—^m(0 Z'D^^m. 

[0 0 9 3] 12(a) (Ci^-Tili^tim^? U— AICfcL^r . El 1 2 (b) 

■r-So :? U— Aa)lil^^lC (a) RGBlZ^^ij'y—m^. fcJ:t>* (B) RG 

— $IA^^><^)fe^^l■^ (cb^tcttcr) (D^ttij^i-^fii*. #^ii£ft(cm'tj:y . 

«ij^fMi2 (b) iz^-rmm.mwzj!t^ctzm:^j:^'&,mm-^ (cb*y--f±cr) 

[0 0 9 4] C <D J: -5 fe^lt-^ (Gb^fcliCr) (D^-ffcl*. (A) RGBIC 
cfc-S*^— fccfcU* (B) RGB YICJ:^:^^— ^^fl>2-D<7)4!aS(D^y 

#ilP'fi^^iiI®F«9f::|iiLa^t;iili<!: UTCDX^^V ^fpy^ (Steganography) . 

[0 0 9 5] mi 3izm^mti^Lmibo2^^^m^mi^m^tzm^m^^'^m.ms& 

[0096] ffltoi^^^Jgc. :7 U— A$IJ^^^ 81 61*. ffl^jXi^m^ilA^ L 
tt^lCj;5i:rs (A) RGBlCcfc-S*^— fcd^l/ (B) RGBYICJ;^* 



[0 0 9 7] ^^(C. a^iiHtli. li#^K8 1 2(C<J:oT}S^$:h,. 11^^ 

[0 0 9 8] ijJjiC. 2^f§B^(D®^a*^Sl:ifc(t'5 (A) RGBJC«fc-&*^ — 
tSi:U (B) RGB YlCcfc-g)*^— S*(02O(D«ia^^yM^i:a^ 

-r-s ^ i: ic j:^M p E GS^iii^^a)^iE1SiiRSih^m(coL^rijiB^-r 

[0099] (A) RGBd**:-?)*^— fcJ^D^ (B) RGBYlCk-S*^ 
[0100] ^(D^aSli. AlZjfefLT 2;j^7ufl^(C:^^ij[Lfc)ilt^^^ 

[0 10 1] MP EG^±^l::fct^T(*. — SCDiiiiii^^1ifife-r -5 G O P (Group 
of Picture) <!: t^^m^i^*;^-3fSI^E$i (x>3— K) Xl±#3i (-x^i-K) 

A^fr^^H-So GOPli. lyiy—M^ Pyi^—Jx^ RlfByiy—Uxij^i^mf^^ 
[0 10 2] i:7U— A (Intra Picture) (i. G O PF»9<7>fte<D7 U— A^1±$S : 

(D 1 :7u— Afcfcit-s^reiMEi^ii. 8 X smm (e^-t;u) ^-m^st Lfrit 

^=j-t^--0^^ (DCT : Discrete Cosine Transform) (c:ft-:5t^T^T^54x-So 
[0 103] p:71x— A (Predictive Picture) It. y ly—J^PiE.M<D^l^> 

[0 1 0 4] B"7U— A (BIdi rectionally Predictive Picture) y ly— 



[0 10 5] ±^0P, Byiy—Aii. jfka)y i^—iKt(0^m<o^i^y ly—ix 

[0 10 6] CC-e. 01 4|C^-r<fe9^C. (A) RGB(Cj:-5*^— 
cki; (B) RGB Y(Zj;-5*^— a^<D2-^(D4l{VSIilig^^®^':?U— ACD^S 

$lll^l|ltl::3SSl:i3Na*^ < IBS L . ^ 7? U—Mz 33 1^ T ^iicO @ ^ L fc^^ i: "T -5 » 

t,. RGB:^^— a^TiUKiTs RGBY*^— a^piitli. ®^7^— §i (Dill^ 

fcit-ST^— ^»^ii:*:$-t±-sz^*<-e^'5„ :i<otzisb< fi^izM p b g 7. — 

[0 10 7] :^M^M(Dm^^7r^^WztSl^Xlt. (A) RGBlcJ; 

tS^lS (B) RG B Y|C,fc>S*^— ^^(D2-:3<X)^^S^^EI 

rfijffl-r-5)C:t*<-e#. mp egj±$s^(D<st. mp egejs-t— -^iicj:^^ 

[0 10 8] tsitS. ±7^(0^mt^Mlztsi^xit. RGB^i-^i: RGB Y<i#i: 

(7)jffl^^t>"t±#J*, -t^dip-ib. l|4(D|^fet LT5 8 O nm (Y) ^IS^Lf- 
^|ZOL^TijiBJLf-*^. m^CD^^tLXm.'^-t^^Miiftlts 5 80nm (Y) 
l::Pfit>'ttL^o ^^1^4 8 O nm (C = vT» ^ H 4 (Dl^-fe i: LT<s£ffl Lfc^f 

[0 1 09] m?Ht. -m^miZiSl^X. vT> (C) (7>fe^m;]^S3t(DLE 
D-ea^LT, *y ^-eH^Lfcit^^RGBSfe^^i^^^lxfc^tDRGBCDfii 
l*-e;*X-?*L (57. 159. 188) tU^J^ —f5. R G B 3 L E D (D 

r^fi^Lfcii^. RGB 3fe^<K^;|xfc^<DRGBa)fi|li^+L-?;lx (6 2. 1 
5 8. 1 7 0) ttj:^fzo ZCO^^lza^&^OLEDt^^'^mLtc^lts EX 



[0 1 1 0] CO),*: a (C, ||4(DJlfe<i: LTS 8 O nm (Y) ]iJl^lC4 8 O n 

Co 1 1 1] ^blc. ^(DyjiitLX. A^B^(DS-eliE]t*<l^^lc^L^A<. t* 

"f^^^^Xlt^^OMl^A^ O O nm-l^jfiCOWfes 7 0 0 n m#j£a>^'fe(D3fe 

:Sr{*^6*JlC(±, 6 5 0 nm ^ — H;U) ~ 7 O O n mOj^KS^W-T 
;i?:l^fepfe^Il^*fcl*4 O 0-4 3 0 n mtDifitfi^^-r -SmiSf^Wfe^feMltCD 

Co 1 1 3] B^mm^\z^i^xmBMLfz-mo^m\t/\—[^<p:iiT. * 

Co 1 1 4] m^lt. Z^n<f^Jxltt&mt^{i'tLX(D/\—f7'^X0'^ROM 
(Read OnlyMemory) l::^totBft LTfc < C i: A^-e^-So fc^lMi. 7^P-l7*^A 
(i:7 U^v:?JUir-f X-i?^ C D — R O M (Compact D i sc Read On I y Memory) . M 
O (Magneto opt i ca I ) -TT -< X -i? , DVD(Digital Versati le Disc) ^ IK^-r^X 

CO 1 1 5] /ci:fc\ T^p^'^Aii. JiaiLfccfca^f'J A— /^:f;HB^i«<**^b 

(cte^$Ei||l^f-y ^ LAN (Local Area Network) . ^-':/ h «!: L^ofc^- 

Co 1 16] uls. 5Mmmizum^titzmi(o^m\t. umizm-oxm^miz 



[0 117] 

mu0^anis.T'^±c^-\t. m^7^—'^(Dm.mfj:mm. mm^'^^m^izm± 

[0 119] *#§IS<D®^^*^S. fc<J;0^iii^a^:^)4lc<fctL(^. 

>^>':/^JPXti^, =i>^>'^'^J5Effi^. =i>iF>'^'^Sffi^. uly'rlyy^ 
[0 12 0] $t>(3. *#§B^<©®^a^^M, fcJ:U^iii^^^:^/^lc<i:;K(^. 

U— A(D^lgEfza*Sli^m<i: t>1±fca*«aS. -^J^li R G B t R G B 

dttrcj^y. x>zi— K^COMP EGX h'J— Alcfclt-Sf^— -^iM^ii 
C t A< pT <!: 5tf y . M P E G/±$i^®ffl Lfr®^1tgi^3a^6<JlcR&jt 

[S2] C I E<Dl|^Lf::x yfeJtS-efc-So 

[El 3] eT^^*y^(»:5i'3feSJg!^14glT-fe'&o 

[gl 4 ] ::*:^B^a)jii^a*^a(:ifc(t^^FBlllli±T'<Da*S*i^ y M^ftiS^ 



i: R G B Ya>a*^ y ^^Ms^ii^T-ri>/N— Kiim^^ijies-r •sm-efe'So 

[gll O] :*:f§B^(DiiHta*SSlcfclt-Sa^S^^yg^l^<feyiii^l^ato 
3^i;ffi^^il7!)^ L S4i ^iRB-« -r -5 H o 
[Ell 1] :*:^B^<7)iij^a^^Sl:ifcl^rll^T^tL'SB#rBl$i!i±-e(0a^S*i^ 

[Ell 2] :^:^BJ^Diii^a^^S(^fc^^Tll^T$;t^'i>^FB^ (a^flUE) ±l?fD 

[013] :*:^Bja>®^a5i^aic«^=-3gANLa«>3^«^M^ji£^isitfc^a 
[01 4] *l^B^a>l^^a^^s^c^^L^■cll^T$:^^>§)MP EGiE$i^Pfl#-r-5 

a^s^^ y # ;^ J: -5 a *i?y ^ ^-r 0 -e sc> „ 

101 R^Pvi-^^ (*yc(iR«^M) 

102 G:;fpvi^^ (^^clicm^lS) 

103 BT^nvx-J?^ (*fr(*Bm^^) 
10 4 M^H^S 

1 1 1 R^fovi^^ (*fc(±Rm^f^) 

112 G3^pi;x^$ (*fr(*Gm^M) 

113 B^^Pvx-^^ imtzUBm^m 

114 YT^Pvx-J?^ (SfcliYmWt) 

1 1 5 Hi^a^S 
5 1 1 T^— '$»A:^g|i 
5 1 2 ^yg;^$ij^g|i 

5 1 3 T^— 

5 1 4 ^^"r—Zfjl^ 

5 1 5 T^—- $iai:^Dai 

5 1 6 :^Pvx'i7^ 



I 



5 20 > 

7 0 1 ^ ^ > J 
721~724 iziy^^ 

7 3 1 ~7 3 4 :^Pvx^^ 

8 1 O 
8 1 1 
8 12 
8 1 3 
8 2 0 
8 2 1 
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(51) Int. CI. ^ ^»JIB^ 
^— Til— h* (##) 
H O 4 N 9/31 
9/31 Z 

F^— A(##) 5C060 GA01 GB02 6B06 HB07 HB23 

HB27 HC11 HC16 HDOO JB06 

5G080 AA01 AA10 BB05 CC03 DD30 
EE20 EE26 EE29 FF09 GG09 
JJ02 JJ05 JJ06 JJ07 KK43 

50082 AA03 AA34 BA34 BA35 B651 
BD07 CM 2 CA76 CA81 DA71 
DA87 MMOO 



